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Abstract
Purpose: Late toxicities such as arthritis, common after Breast Cancer (BC), impacts quality of life and restricts the ability to 
exercise. Epidemiology studies have inked higher intake of polyphenol-rich foods with less arthritis. Laboratory studies show 
these food reduce intraarticular inflammation and oxidative stress, allowing greater mobility although clinical intervention stud-
ies are lacking.
Methods: This was an open label evaluation of a polyphenol-rich whole food supplement (Pomi-T) supplied to volunteer 
members of the Japanese Women’s Cancer Support Group, Tokyo. 44 of 120 women responded to invitations. Joint discomfort, 
mobility, mood and hot flushes were recorded at baseline and after 2 months Pomi-T using validated questionnaires. 38 of 44 
completed pre and post forms (average age of 48, range 26-62 years).
Results: The mean improvement in mood was 1.9 (19.96-18.06), with a paired T-test of p=0.01. Mean reduction in hot flush 
score was 6.68 (38.41-31.71), with a two tailed sign test of p=0.016. Mean reduction in joint pain, stiffness and immobility was 
3.84 (25.21-21.37), with a two tailed sign test of p=0.011. Positive comments from individuals included an unexpected reduction 
in hay fever symptoms in 8 patients.
Conclusion: This open labelled study demonstrated that symptomatic women with BC had a statistically significant reduction 
in arthralgia, hot flushes and improved mood after consuming a polyphenol-rich nutritional supplement. The reduction hay fever 
symptoms requires separate exploration but this pilot has provided sufficient encouragement and justification to proceed to a 
more statistically robust double-blind, randomised control trial.
Keywords: Breast cancer; Polyphenols; Arthritis; Mood; Hot 
flushes
Introduction
Joint discomfort and stiffness are more common among 
women following breast cancer treatments, with studies consistently 
reporting an incidence of over 55%, adversely effecting mobility 
and long-term quality of life [1-3]. There are several reasons for 
why the prevalence of these troublesome symptoms are greater in 
breast cancer patients as oppose to that of the general population. 
Chemotherapy drugs such as Taxotere and Oxaliplatin can cause 
arthralgia, which can chronically persist, especially in women 
who have been rendered prematurely post-menopausal or received 
additional Herceptin therapy. Women treated for breast cancer can 
experience ipsilateral shoulder stiffness related to axillary surgery 
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and radiotherapy, with one third of women taking Tamoxifen 
reporting symptoms of arthralgia [3]. Over the last 10 years, 
the standard care for postmenopausal women has increasingly 
focused on aromatase inhibitors (AI), which are associated with 
bothersome AI-associated Musculoskeletal Symptoms (AIMSS) 
in more than 50% of patients [4,5].
As well as causing discomfort, persistent arthralgia can also 
compromise the effectiveness of adjuvant therapies by reducing 
compliance to hormone treatment [5]. Discontinuation rates of 
aromatase inhibitors have been recognised in up to 30% of women 
suffering from arthralgia and stiffness [3,6]. Poor adherence to 
AI therapy has also been associated with worse disease-free and 
overall survival from breast cancer [7]. In addition, arthritis can 
significantly impact patient’s ability to exercise, which can lead to 
an exacerbation of further symptoms and complications associated 
with cancer [8,9]. In particular, regular exercise can mitigate the 
risks of weight gain, hot flushes, fatigue, peripheral neuropathy, 
erectile function, arthritis itself and osteoporosis, as well as improve 
medication compliance, mood and sleep patterns [6,8,10,11]. 
Restricted mobility may have even more sinister consequences 
for patients, as cohort studies have consistently linked a reduced 
relapse rate and improved survival benefit amongst those able to be 
physically active after several different types of cancer, including 
breast cancer [8,12-16].
The goals of medical treatment for arthritis are largely to 
relieve pain but analgesia such as Nonsteroidal Anti-Inflammatory 
(NSAI) agents have significant long-term cardiovascular, renal 
and gastrointestinal risks [3,17]. Complementary therapies 
including acupuncture, yoga and Pilates help maintain or improve 
joint mobility, increase joint strength and minimise the disabling 
effects of arthritis [2,18]. Dietary measures also have a role over 
and above weight reduction. People who eat greater quantities of 
fruit, herbs and vegetables have a lower incidence of arthritis for 
many reasons, one of which is the phytochemical content of these 
foods [19,20]. Phytochemicals are chemical compounds which are 
found naturally in plants and are responsible for the colour, taste, 
and aroma of plant-based foods. Their regular intake is linked to a 
lower risk of cancer, improvement in cancer outcomes, reduction in 
the risk of arthritis, lower pain severity in patients with established 
arthritis, and improved exercise performance [20-22]. Boosting 
dietary intake is particularly relevant for cancer survivors as this 
could enhance exercise capacity and improve mobility, causing 
a reduction in arthralgia and arthritis progression [12,23-28]. 
Furthermore, a higher intake of phytochemicals is linked to a lower 
incidence of chronic degenerative disease, meaning their regular 
intake may help lessen the severity and incidence of the numerous 
conditions which are more common after cancer treatment [19,29]. 
The symptomatic benefits of phytochemicals are thought to be 
due to their influence on several biological pathways, which have 
been described and summarised in a recent review [20]. These 
include improving gut health via their prebiotic properties, aiding 
weight reduction, downregulating excess articular inflammation 
and inhibiting cartilage degeneration [9,21,30]. Polyphenols, 
in particular, also possess direct, joint-protective properties by 
inhibiting overproduction of Matrix Metalloproteinase (MMPs) 
enzymes, which are responsible for extracellular matrix (cartilage 
- collagen and proteoglycan aggrecan) degeneration [30]. 
Polyphenols also exert anti-apoptotic effects on chondrocytes in 
joints exposed to oxidative stress or inflammation, further reducing 
cartilage degeneration [9].
Although the regular intake of phytochemical-rich whole 
foods including herbs, spices, tea, cruciferous vegetables and fruit 
is encouraged for the alleviation of arthralgia, Over The Counter 
(OTC) therapies are particularly popular amongst people with 
arthritis and musculoskeletal conditions. Reports from Real World 
surveys suggest that over 50% of arthralgia sufferers have used a 
variety of OTC products at one stage in their illness, with this figure 
going over 75% in patients living with cancer who have arthralgia 
[31-33]. The charity Arthritis Research UK has comprehensively 
reviewed 30 available OTC nutritional supplements, highlighting 
their potential benefits but emphasizing the significant gaps in 
research [9,32-36]. Commonly used OTC supplements include 
glucosamine, fish oils, chondroitin and a variety of concentrated 
polyphenol rich whole food capsules [37,38]. 
A whole food nutritional supplement can be a convenient 
way to boost intake of polyphenol-rich foods and ensure 
sustained intake throughout the day. Interventional studies of 
some polyphenol-rich supplements have demonstrated health 
benefits ranging from decreased arthralgia, improved digestion 
and reduced markers of cancer progression [1,39-43]. For this 
study the OTC supplement Pomi-T was selected given that it has 
demonstrated a high safety profile in a randomised trial in which 
participants also reported improvements in joint discomfort [1,43]. 
Pomi-T contains no phytoestrogenic polyphenols, which may be a 
concern post breast cancer. The ingredients of Pomi-T also have 
joint protective properties (pomegranate, turmeric, green tea and 
broccoli), which will be briefly summarised along with the likely 
active phytochemicals and within them:
Pomegranate (Punica granatum): The whole fruit and 
particularly the ground seeds of pomegranate are particularly 
rich in anthocyanins, flavonoids, gallic acid, ellagic acid, 
quercetin, and ellagitannins. Laboratory studies have shown that 
pomegranate extract protected joints from toxic exposure by 
inhibited interleukin-1 beta (IL-1β)-induced expression of matrix 
metalloproteinases MMP [44]. In human trials, consumption of 
pomegranate extract helped pain control and decreased serum 
oxidative stress and the expression of several inflammatory markers 
[45]. Pomegranate is also a good sources of plant nitrates which 
in view of its additional citrus bioflavonoid and vitamin C content 
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is converted into Nitric Oxide (NO). NO is one of the postulated 
reasons why pomegranate extract is reported to improve exercise 
performance and muscle recovery [46-51].
Turmeric (Curcuma longa): Turmeric contains curcuminoid 
polyphenols which are responsible for its vibrant yellow colour, and 
have the capability of interacting with numerous molecular targets 
involved in inflammation [19]. In one notable laboratory study, 
treatment with turmeric prior to the administration of arthritis-
inducing toxins in rats was found to inhibit joint inflammation 
via de-activation of nuclear factor kappa-light-chain-enhancer of 
activated B cells (NF-kappa B), cyclooxygenase-2 (COX-2) and 
receptor activator of nuclear factor kappa B (RANK) [52]. This lead 
to reduced peri-articular joint destruction and osteoclast formation. 
In humans, a Randomised Control Trial (RCT) studying the effects 
of three months of a turmeric food supplement demonstrated 
significant improvements in pain severity and disability scores 
versus placebo [41]. In another RCT study, 8 weeks of turmeric 
root extract improved joint pain severity and the ability to perform 
daily activities, along with reduced stiffness scores [40]. A further 
study identified that turmeric out-performed ibuprofen in analgesic 
and joint mobility properties in existing arthritis sufferers. Patients 
which received a turmeric food supplement expressed significantly 
lower pain levels when mobilising [41]. Finally, in terms of 
exercise performance, turmeric capsules downregulated biological 
inflammation during recovery after exercise-induced muscle 
damage, and increased functional capacity during subsequent 
exercise sessions [39].
Green tea (Camellia sinensis): Green tea, particularly the dried 
whole leaf extract, is rich in catechins, including epigallocatechin 
3-gallate (EGCG) [20,53-55]. A number of in vitro studies, using 
bovine and human chondrocytes derived from Osteoarthritis 
(OA) and Rheumatoid Arthritis (RA) cartilage have demonstrated 
that pre-incubation with tea extract, or pure EGCG, reduced the 
expression of pro-inflammatory cytokines such as IL-1β, tumour 
necrosis factor alpha (TNFα), IL-6, prostaglandin E2 and COX-
2 when exposed to oxidative stress. Diminished levels of pro-
inflammatory cytokines in turn dampen the activation of matrix-
degrading MMPs [44,56-64]. Although prospective clinical RCTs 
are lacking with respect to the efficacy of green tea extracts in 
patients with arthritis, numerous studies have confirmed an 
association between moderate tea intake and a lower incidence of 
arthritis, along with a solid safety profile [55,65].
Broccoli: Broccoli is a cruciferous vegetable rich in 
phytochemicals such as isothiocyanate and its metabolite 
sulforaphane (SFN). These phytochemicals have been reported to 
have significant health benefits encompassing the prevention and 
treatment of cancer, atherosclerosis and numerous inflammatory 
disorders [20,66-68]. In several animal models of arthritis, diets 
supplemented with extra SFN-rich broccoli significantly reduced 
cartilage destruction via profound effects on several biochemical 
pathways [69-71]. SFN directly enhances glutathione production 
and is a potent inducer of the transcription factor nuclear factor 
erythroid 2-related factor 2 (NRF2). NRF2 promotes an adaptive 
antioxidant enzyme response in the presence of excessive oxidative 
stress which attenuates genetic damage within tissues, including 
joints [66,67,72-74]. In addition, NRF2 directly modulates MMP 
expression in chondrocytes via an epigenetic effect [75-77]. This 
blunts the production of IL and TNF inflammatory cytokines, 
and upregulates the production of Histone Deacetylase (HDAC) 
inhibitor, which has direct chondroprotective properties [71,77].
Links have been reported in large cohort trials between improved 
mood and higher dietary polyphenol content, often in combination 
with enhanced cognitive function [78-80]. There are a number 
of potential explanations for this. Firstly, improved joint health 
can lead to an improved ability to exercise, which will increase 
endorphin and serotonin levels [8,10,81-83]. Polyphenols also 
have prebiotic properties which can augment gut health and 
downregulate systemic inflammation, both of which are known 
to have a significant effect on reducing cognitive impairment and 
positively impacting mood [78,84,85]. Likewise, plant nitrates are 
converted to NO, in the presence of polyphenols and vitamin C, 
which act on arterial walls to increase brain and tissue oxygenation 
[86]. Finally, polyphenols such as EGCG, found in green tea, and 
curcumin, found in turmeric can have a direct positive effect on 
the brain by ameliorating excess oxidative stress, and engaging in 
signalling pathways which link molecules that act at the interface 
between cellular metabolism and synaptic plasticity [78-80].
Methodology
This was an open label evaluation of a polyphenol-rich whole 
food supplement which was supplied to voluntary members of the 
Japanese Women’s Cancer Support Group, Tokyo. Invitations to 
volunteers were sent by internal email to 120 eligible members. 
From April to May 2020, 50 women responded and were supplied 
with a two-month supply of the whole food supplement (Pomi-T), 
and sent three validated questionnaires at baseline and 2 months. 
Of the 44 participants who completed the initial questionnaire, 38 
completed both the pre and post forms. The 38 participants had 
histologically confirmed cancer, with an average age of 48 (range 
26-62 years). No other demographic data was recorded.
Participants completed the questionnaires themselves then 
posted them back to the co-ordinating support group office. 
Severity of joint symptoms were recorded using the WOMAC 
questionnaire, which has been validated mainly for symptoms 
related to large joints, such as the knee and hip. The WOMAC 
questionnaire has 12 questions subdivided into pain, stiffness and 
difficulties in performing daily activities. Participants recorded the 
severity of their symptoms on a 5 point scale ranging from none 
(0) to extreme (5) [87]. A single total score was extracted from 
the questionnaire by the Japanese co-ordinator of the study. Mood 
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was recorded with the Mood Rating Scale (MRS), which is a self-reported measure of normal mood, consisting of six 150 mm visual 
analogue subscales with defined anchor points. The subscales are: tense-relaxed, sad-happy, tired-energetic, confused-clear headed, 
irritable-easy-going, unsure-confident [88,89]. The six subscales were summated to obtain a single total score. Hot flushes were recorded 
using the validated 7-day diary hot flushes questionnaire. Each hot flush was graded by the participant on a 4-point scale (mild to severe). 
The total score was determined by the summation of the grades of each flush for a 7-day period [90]. The anonymised results of the 
questionnaires were summarised in an excel spread sheet and sent to an independent statistician in the UK.
Women were also asked to record their personal observations in an open comments box at the end of the 2-month period. All these 
comments, translated into English by the Japanese supporter of the study and are recorded, in their own words, in Table 1.
1
The stiffness in my fingers in the morning seemed to be abated. Normally there is pain in my knee joints which makes climbing stairs a trial 
but this helped to the extent that I did not feel much pain and could get up the stairs easier. This supplement helped my hay fever symptoms, I 
did not need to take any associated medicine. I had a general uplift in my feelings and physical situation.
2 Tablet a little large; I had the feeling that my symptoms of hay fever were reduced.
3
The packaging is good and the capsule effective; Felt better in myself. I felt less dropping in my feelings and I did not get irritated as much. 
Felt less pain in my joints, felt a lightening of may allergy to house dust and a reduction in tendency to hot flushes. Felt less exhausted than 
normal. In general I was less irritable, and in certain joints I had less pain.
4 The size of the capsule is large. There was no change in my occurrence of hot flushes. There seemed to be no change in my general condition whilst taking the supplement.
5 The capsule is large and the smell of the capsule is strong.
6 Unfortunately, I did not notice any improvements in my hot flushes.
7 It seemed to help with my shortness of breath. I seemed to have a better general skin condition whilst taking the supplement. I do not see any advantage for me to continue with this supplement.
8 I had the feeling that hot flush severity was reduced but it was difficult to judge on an occurrence incident, it did not seem to help on an incident base.
9 I noticed on my morning run that the pain in my legs was reduced. The capsule is large, the size should be reduced.
10 The supplement capsule size is slightly large.
11 Whilst taking the supplement I noticed a reduction in the occurrence of hot flushes.
12 Over the two-month period I did not notice much change in my condition. I take good care with my diet, perhaps the food supplement would help a person whom has difficulty in consuming a balanced diet. At first as a side effect I had diarrhoea but perhaps that was not the supplement.
13 During the night I often get hot flushes and it is uncomfortable, I have the feeling that with taking the food supplement that the symptoms have become somewhat lighter; I had a reduction in feeling stress when I took the supplement and a general increase of feel in wellbeing.
14 There was a reduction in hot flushes; I also felt a reduction in joint pains; the supplement helped reduce my anxiety level and increased my feeling of wellbeing.
15 The size of the capsule is large, a smaller size would be better.
16 Whilst taking the food supplement I felt a decrease in intensity of my hot flushes; Taking the supplement, my toilet function became regular and good. I did get any relief from my joint pains and I found the capsule a bit large.
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17
I noticed after taking pomi-t for a few days that I had an alleviation of the tendonitis in both my little fingers, now I they feel almost fully 
alleviated. I also had some discomfort in my elbow and knee joints but this also seems to have alleviated. I don’t know if it was an effect of the 
supplement but also my hay fever/ house dust symptoms this season somewhat alleviated.
18 My hay fever symptoms seemed better and my mood was more stable when I took the supplement. There are only good things in the supplement so I feel surely in the product. A smaller size capsule would be better.
19
At first, I did not notice any benefits but after one month I noticed that the occurrence of hot flushes decreased. When I climb stairs I have pain 
in my right knee joint but this also seems to have somewhat reduced since taking the food supplement. It does not seem to have helped my 
headaches. It does seem to have helped with the sensation of coldness that I used to have in my ankles.
20 After a certain length of time taking the food supplement I noticed an alleviation in certain joint pains.
21 Two weeks after taking this I had an improvement in my hot flushes but this may have been due to other factors. I felt benefits from Pomi-T for my hot flushes.
22 I did not feel any effects /benefits from the supplement.
23 During the middle of April, my stomach swelled up and I had discomfort so I stopped taking the capsules. After stopping the capsules I did notice an increase in the frequency of my hot flushes.
24 I noticed a real decrease in the pain level in my thigh joints. In general, I noticed a decrease in pain in my joints, I was taking certain drugs but the pain lowering seemed significant. I will continue to take Pomi-T.
25 It seemed to help my back pain a little.
26 The capsule is a bit large but it seemed to help a little with my hay fever symptoms.
27 In the first month I did not notice any discernible effects but after a month or so I noticed some improvement in the lines and skin condition around my eyes.
28 It seems to help alleviating pain in my wrist and some hay fever symptoms. After stopping the food supplement I noticed that I had more pain in my joints again.
29 It seemed to alleviate my hot flushes severity.
30 It did not help with my hot flushes; I think a 2-month trial is not long enough to gauge effects
31 My hay fever this year did not seem so severe.
32 It seemed to help improve my constipation. It seemed to help me be less exhausted.
33 It seemed to help alleviate my hot flush syndrome and my hay fever symptoms.
34 I had an improvement in general feeling. My hot flushes seemed to be much lighter than previously; the numb feeling in my legs also seemed to improve.
35 I seemed to get an improvement in my skin tone.
36 I noticed increased flexibility in my joints, getting up in the morning and when getting up from a chair. I noticed a reduction in the number and severity of hot flushes and an upward swing in attitude and feeling of wellbeing.
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37 I noticed during the course of taking Pomi-T that my normal weak hot flushes did not occur and I also noticed that my discomfort in certain joints did not happened.
Table 1: Self-reported comments from participants-in their own words.
The Pomi-T supplement: Each vegan capsule contains 150mg 
whole pomegranate fruit powder (Punica granatum); 30mg 
ground green tea leaf (Camellia sinensis) of 5:1 extract (equivalent 
to 150 mg of whole leaf); 150 mg whole ground turmeric; 150 
mg whole ground broccoli florets (Brassica oleracea). The 
Swiss manufacturers (Helsinn Integrative) are adherent to good 
manufacturing practice guidelines and perform in-house analysis 
for authenticity and purity from heavy metals and pesticides 
on each batch. It was supplied free to the women volunteers by 
the Japanese distributor PT Plus (Higashi Kanamachi 5-48-28, 
Katsushika-ku, Tokyo 125-0041, Japan).
Results
Statistical analysis took place independently from the 
trial committee. The Social Statistics software was used for the 
analysis (https://www.socscistatistics.com). Total scores for 
each participant were obtained from each questionnaire via the 
validated published process [87,88,90]. Mood, hot flushes and 
arthralgia were analysed separately comparing before and after 
scores (baseline versus two months).
Mood: Data was normally distributed hence a paired t-test was 
used. The mean improvement in mood was 1.9 (19.96-18.06), the 
T-test value calculation was 2.55, p=0.01.
Hot flushes: The data was not normally distributed so a within 
patient comparison of scores a two tailed sign test was used. 
The mean reduction in hot flush score was 6.68 (38.41-31.71). 
The z-value was 2.41404, p=0.0157.
Joint pains: A two tails sign statistical test was used. Mean 
reduction in joint pain, stiffness and immobility score was 3.84 
(25.21-21.37). The z-value was 2.556, p=0.011.
Open comments of the participants are listed in Table 1. 
No statistical analysis was performed on these comments. It can 
be seen from this table that 14 patients indicated their hot flushes 
improved. Thirteen patients experienced a reduction in joint pain, 
stiffness or mobility. Eight patients reported that their hay fever 
symptoms had improved and that they were less dependent on, or 
no longer required anti-allergy medication. Six patients exhibited 
better mood or vitality. One patient developed indigestion and 
stopped; all the others completed the 2month study.
Discussion
This unrandomised, small-scale pilot evaluation has a number 
of methodological weaknesses. However, what this study lacked in 
statistical strength it gained in novelty and potential importance in 
the management of arthritis, mood and hot flushes. This is the first 
study which has assessed the impact of a nutritional intervention 
on the treatment of symptomatic female patients with breast 
cancer. Arthralgia, hot flushes and mood changes are particularly 
troublesome symptoms which affect over half of women post 
breast cancer, especially in those taking hormonal therapies [1-
5]. As many standard pharmacological treatments often fail to 
manage these symptoms and carry the risk of additional side 
effects, patients are increasingly turning to complementary self-
help therapies. These therapies have varying degrees of benefit, 
but most lack evidence [35,91]. This study evaluated the influence 
of a widely available OTC nutritional supplement, which has 
previously been reported to be safe and well tolerated in an earlier 
double-blind RCT conducted in prostate cancer patients [1,43]. The 
Pomi-T supplement contains dried whole foods and whole food 
extracts as a method to boost overall intake of polyphenols, rather 
than patients receiving individual chemical isolates, which has 
raised concerns in previous studies [19,20]. In this evaluation only 
one participant discontinued Pomi-T before 2 months, with most 
women expressing their wish to continue taking the supplement 
after study completion.
The reduction in arthralgia and joint stiffness was 
statistically significant despite the small sample size, s and as 13 
of the 38 participants also commented that their joint symptoms 
had improved, this finding is likely to be clinically relevant. The 
underlying mechanisms of how polyphenols reduce systemic 
and articular inflammation have been explained earlier. It would 
be useful to know in future studies whether articular symptoms 
also improved in the small joints, such as the hands and feet, in 
addition to large joints, which were addressed in the WOMAC 
questionnaire. Likewise, although the WOMAC questionnaire did 
include questions on mobility [87], it would be useful to have a 
more objective measure of exercise capacity with grip strength 
monitors, step counters, walking tests and more exercise-specific 
questionnaires.
A statistically significant improvement in mood was also 
seen following two months of treatment with Pomi-T. The MRS 
is a reliable and validated tool in this setting, and hence it will 
be utilised in the next study. It is not known, however, whether 
mood increased via the direct biological influence of polyphenol 
rich foods, indirectly because of the greater sense of wellbeing 
stemming from reduced arthralgia and increased mobility, or 
simply because of a placebo effect. The next double-blind, 
placebo-controlled trial will shed more light on this, especially 
as a subgroup analysis is planned to allow evaluation of mood 
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independently from arthralgia and exercise levels.
According to the Menopause Epidemiology Study, hot 
flushes are one of the main reasons for why menopausal women 
seek medical care and OTC treatments [92]. Various lifestyle 
interventions can help women cope with hot flushes [93], with 
weight reduction programs being the most successful [94]. Yet, 
it is not clear why hot flushes significantly improved in the 
participants of this evaluation, as the two-month intervention 
period was likely too short for a significant weight reduction effect 
to be seen. Reducing arthralgia can lead to enhanced exercise 
capacity, but studies have not definitively linked increased exercise 
with lower hot flushes [95]. Recent work suggests that foods 
rich in phytochemicals benefit women experiencing menopausal 
symptoms through tighter regulation of oxidative stress, although 
further research is required to assess this theory [95]. Women with 
a diet consisting of high levels of phytoestrogenic polyphenols tend 
to have less menopausal symptoms, although most robust trials 
of phytoestrogenic food supplements have not substantiated this 
claim. In addition, there are also justifiable oncogenic concerns 
with concentrated phytoestrogens in women with breast cancer 
[96]. Further biochemical evaluation is required to establish the 
potential underlying mechanisms of how phytochemicals work
This evaluation did not formally measure hay fever 
symptoms, and the comments from 8 of the participants were 
spontaneous. This was not completely unexpected, as polyphenols 
have previously been investigated for their anti-allergic effect in 
models and in human clinical trials [97]. Their anti-inflammatory 
profile is known to impact on the recruitment of mast cells and 
other immune cells to mucous membranes [98]. In addition, their 
endogenous anti-oxidant properties have been reported to limit 
the extent of cellular injury from free radicals during an allergic 
insult [99]. This evaluation took place in late spring in Japan, just 
before the “Cherry Blossom” season which is associated with a 
higher pollen count. No firm conclusions can be made regarding 
a beneficial effect of Pomi-T on hay fever symptoms, but it would 
be interesting to repeat this evaluation focusing specifically on the 
effect of Pomi-T in individuals who suffer from hay fever over a 
similar time period using designated formal measures of allergy 
symptom severity.
In conclusion, OTC supplements are relatively inexpensive, 
ubiquitously available self-help treatments commonly taken by 
women with breast cancer in an attempt to mitigate troublesome 
chronic symptoms. However, despite their popularity most 
established OTC supplements lack formal evaluation, with their 
price and lack of intellectual property acting as discouraging 
factors which mean that sponsors are unlikely to recoup their 
investments. Nonetheless, there is a strong clinical need to confirm 
or refute the symptomatic benefits of polyphenol nutritional 
supplements, due to the potential clinical implications it may have 
for millions of women globally. Statistically significant results 
were ascertained from this small, open observational evaluation 
and the participant comments were interesting and insightful. This 
data is encouraging and justifies a more robust confirmatory clinical 
studies. An academic, non-commercially funded double-blind 
placebo controlled RCT is therefore now planned to commence 
in late 2021.
Acknowledgements
We are grateful to the Japanese Peer Ring Breast Group, 
Tokyo for helping with this study. Peer Ring is a Social Networking 
Group for breast, ovary and other cancers which affect women. It has 
6000 registered members and is based in Tokyo, but has members 
and activities across the whole of Japan. It provides information 
on their website (https://peer-ring.com/) but also offers telephone 
support, counselling and referential facilities conducting seminars 
and group sessions. Thanks to PT Plus (Higashi Kanamachi 
5-48-28, Katsushika-ku, Tokyo 125-0041, Japan) for generously 
supplying the polyphenol rich whole food supplement (Pomi-T) 
free of charge for this evaluation.
Compliance with ethical standards
Funding
The over- the counter food supplement (Pomi-T) was 
supplied free to the participants by PT plus Japan. Funding for the 
statistical analysis was gained from the Primrose Research Fund 
Bedford.
Conflict of Interest
None of the authors have any connection with PT Plus 
Japan or the Peer Ring Breast Group, Tokyo. No member of the 
research team received money, directly or in kind for this academic 
evaluation.
Ethical Approval
As a service evaluation of a readily available over the counter 
supplement no formal ethics approval was required.
Consent to Participate
Participants volunteered themselves - no consent was required.
Availability of Data and Material
Readers have full access to all primary data collected and the 
authors agree to allow the journal to review the data if requested.
References
1. Thomas R (2016) Patient ranking of late symptoms after breast 
and prostate cancer and their influence on self-initiated nutritional 
therapies-The Bedford Real World Study. Multidisciplinary Conference 
of Supportive Care (Adelaide). International Journal of Supportive 
Care.
Citation: Yanagisawa Y, Williams M, Sugino A, Spreeuw J, Thomas R (2021) The Effect of Boosting Polyphenol Intake in Breast Cancer Survivors on Arthralgia, Mood 
and Hot Flushes-A Pilot Real World Evaluation. J Nurs Women’s Health 5: 168. DOI: 10.29011/2577-1450.100068
8 Volume 5; Issue 01
J Nurs Womens Health, an open access journal
ISSN: 2577-1450
2. Crew KD, Capodice JL, Greenlee H, Brafman L, Fuentes D, et al. 
(2010) Randomized, blinded, sham-controlled trial of acupuncture for 
the management of aromatase inhibitor-associated joint symptoms in 
women with early-stage breast cancer. J Clin Oncol 28: 1154-1160.
3. Henry NL, Unger JM, Schott A, Fehrenbacher L, Flynn PJ, et al. (2018) 
Randomized, multicentre, placebo-controlled trial of duloxetine versus 
placebo for aromatase inhibitor- associated arthralgias in early stage 
breast cancer: SWOG S1202. J Clin Oncol 36: 326-332.
4. Crew KD, Greenlee H, Capodice J, Raptis G, Brafman L, et al. (2007) 
Prevalence of joint symptoms in postmenopausal women taking 
aromatase inhibitors for early-stage breast cancer. J Clin Oncol 25: 
3877-3883.
5. Thomas R, Williams M, Marshall C, Walker L (2008) Switching to 
letrozole or exemestane improves hot flushes, mood and quality of life 
in tamoxifen intolerant women. Br J Cancer 98: 1494-1499.
6. Irwin ML, Cartmel B, Gross CP, Ercolano E, Li F, et al. (2015) 
Randomized exercise trial of aromatase inhibitor-induced arthralgia in 
breast cancer survivor. J Clin Oncol 33: 1104-1111.
7. Chrigwin JH, Giobbie-Hurder A, Coates AS, Price KN, Ejlertsen B, et 
al. (2016) Treatment adherence and its impact on disease-free survival 
in the Breast International Group 1-98 trial of tamoxifen and letrozole, 
alone and in sequence. J Clin Oncol 34: 2452-2459.
8. Thomas RJ, Kenfield SA, Jimenez A (2017) Exercise-induced 
biochemical changes and their potential influence on cancer: a 
scientific review. British Journal of Sports Medicine 51: 640-644.
9. Shen CL, Smith BJ, Lo DF, Chyu MC, Dunn DM, et al. (2012) Dietary 
polyphenols and mechanisms of osteoarthritis. J Nutr Biochem 23: 
1367-1377. 
10. Thomas R, Holmes M (2014). The benefits of exercise after cancer- An 
international review of the clinical and microbiological benefits. Br J 
Med Pract 7: 2-9.
11. Roberts KE, Rickett K, Feng S, Vagenas D, Woodward NE (2020) 
Exercise therapies for preventing or treating aromatase inhibitor-
induced musculoskeletal symptoms in early breast cancer. Cochrane 
Database of Systematic Reviews 2018: CD012988.
12. Pierce JP, Natarajan L, Caan BJ, Parker BA, Greenberg ER, et al. 
(2007) Influence of fibre, vegetables and exercise after breast cancer. 
JAMA 298: 289-298.
13. Haydon AMM, MacInnis RJ, English DR, Giles GG (2006) Effect 
of physical activity and body size on survival after diagnosis with 
colorectal cancer. Gut 55: 62-67.
14. Haydon AMM, MacInnis RJ, English DR, Morris H, Giles GG (2006) 
Physical activity, insulin-like growth factor 1, insulin-like growth factor 
binding protein 3, and survival from colorectal cancer. Gut 55: 689-
694.
15. Markes M, Brockow T, Resch KL (2006) Exercise for women receiving 
adjuvant therapy for breast cancer. Cochrane Database of Systematic 
Reviews 4: CD005001.
16. McNeely ML, Campbell KL, Rowe BH, Klassen TP, Mackey JR, et al. 
(2006) Effects of exercise on breast cancer patients and survivors: a 
systematic review and meta-analysis. CMAJ 175: 34-41.
17. Reddy KS, Roya A (2013) Cardiovascular risk of NSAIDs: Time to 
translate knowledge into practice. PLoS Med 10: e1001389.
18. Haslock I, Monro R, Nagarathna R, Nagendra HR, Raghuram NV 
(1994) Measuring the effects of yoga in rheumatoid arthritis. British 
Journal of Rheumatology 33: 787-788.
19. Thomas R, Yang D, Zollaman C (2017) Phytochemicals in cancer 
management. Current Research in Complementary and Alternative 
Therapy 105: 2-8.
20. Thomas R, Butler E, Macchi F, Williams M (2015) Phytochemicals in 
cancer prevention and management. Br J Med Pract 8: 1-9. 
21. Hosnijeh FS, Siebuhr AS, Uitterlinden AG, Oei EHG, Hofman A, et 
al. (2016) Association between biomarkers of tissue inflammation 
and progression of osteoarthritis: evidence from the Rotterdam study 
cohort. Arthritis Res Ther 18: 81.
22. Boer CG, Radjabzadeh D, Medina-Gomez C, Garmaeva S, Schipof D, 
et al. (2019) Intestinal microbiome composition and its relation to joint 
pain and inflammation. Nat Commun 10: 4881. 
23. Wang Y, Hodge A, Wluka A, English D, Giles G, et al. (2007) Effect 
of antioxidants on knee cartilage and bone in healthy, middle-aged 
subjects: a cross-sectional study. Arthritis Res Ther 9: R66.
24. Bradbury KE, Appleby PN, Key TJ (2014) Fruit, vegetable and fibre 
intake in relation to cancer risk: findings from the European Prospective 
Investigation into Cancer and Nutrition (EPIC). Am J Clin Nutr 100: 
394-398.
25. Block G, Patterson B, Subar A (1992) Fruit, vegetables, and cancer 
prevention: a review of the epidemiological evidence. Nutr Cancer 18: 
1-29. 
26. Buck K, Vrieling A, Zaineddin AK, Becker S, Husing A, et al. (2011) 
Serum enterolactone and prognosis of postmenopausal breast cancer. 
J Clin Oncol 29: 3730-3738.
27. Key TJ (2011) Fruit and vegetables and cancer risk. Br J Cancer 104: 
6-11.
28. Hu F, Wang Yi B, Zhang W, Liang J, Lin C, et al. (2012) Carotenoids 
and breast cancer risk: a meta-analysis and meta-regression. Breast 
Cancer Res Treat 131: 239-253.
29. Martin C, Zhang Y, Tonelli C, Petroni K (2013) Plants, diet, and health. 
Annual Review of Plant Biology 64: 19-46.
30. Dahlberg L, Billinghurst RC, Nelson F, Webb G, Lonescu M, et al. 
(2000)  Selective enhancement of collagenase-mediated cleavage 
of resident type II collagen in cultured osteoarthritic cartilage and 
arrest with a synthetic inhibitor that spares collagenase 1 (matrix 
metalloproteinase 1). Arthritis Rheum 43: 673- 682.
31. Bishop FL, Yardley L, Lewith GT (2007) A systematic review of beliefs 
involved in the use of complementary and alternative medicine. J 
Health Psychol 12: 851-867.
32. Thomas K, Coleman P (2004) Use of complementary or alternative 
medicine in a general population in Great Britain. Results from the 
National Omnibus survey. J Public Health (Oxf) 26: 152-157.
33. Thomas KJ, Nicholl JP, Coleman P (2001) Use and expenditure on 
complementary medicine in England: a population-based survey. 
Complement Ther Med 9: 2-11.
34. Macfarlane GH, El-Metwally A, Bird G, Cade J, Ernst E, et al. (2012) 
Complementary and alternative medicines for the treatment of 
rheumatoid arthritis, osteoarthritis and fibromyalgia. Arthritis Research 
UK.
35. Richardson J, Pilkington K, Thomas R (2005) Complementary and 
alternative medicine online for cancer. British Journal of Cancer 
Management 2: 9-11.
36. Kikuchi M, Matsuura K, Matsumoto Y, Inagaki T, Ueda R (2009) 
Bibliographical investigation of complementary alternative medicines 
for osteoarthritis and rheumatoid arthritis. Geriatrics & Gerontology 
International 9: 29-40.
37. Fox BA, Stephens MM (2009) Glucosamine/chondroitin/primorine 
combination therapy for osteoarthritis. Drugs Today 45: 21-31.
38. Towheed TE, Maxwell L, Anastassiades TP, Shea B, Houpy J, et al. 
(2005) Glucosamine therapy for treating osteoarthritis. Cochrane 
Database Syst Rev 18: CD002946.
Citation: Yanagisawa Y, Williams M, Sugino A, Spreeuw J, Thomas R (2021) The Effect of Boosting Polyphenol Intake in Breast Cancer Survivors on Arthralgia, Mood 
and Hot Flushes-A Pilot Real World Evaluation. J Nurs Women’s Health 5: 168. DOI: 10.29011/2577-1450.100068
9 Volume 5; Issue 01
J Nurs Womens Health, an open access journal
ISSN: 2577-1450
39. Davis JM, Murphy EA, Carmichael MD, Zielinski MR, Groschwitz 
CM, et al. (2007) Curcumin effects on inflammation and performance 
recovery following eccentric exercise-induced muscle damage. Am J 
Physiol Regul Integr Comp Physiol 292: R2168-R2173.
40. Kuptniratsaikul V, Thanakhumtorn S, Chinswangwatanakul P, 
Wattanamongkonsil L, Thamlikitkul V (2009) Efficacy and safety of 
curcuma domestica extracts in patients with knee osteoarthritis. J 
Altern Complement Med 15: 891-897.
41. Kulkarni EE, Patki PS, Jog VP, Gandage SG, Patwardhan B (1991) 
Treatment of osteoarthritis with a herbomineral formulation: a double-
blind, placebo-controlled, cross-over study. J Ethnopharmacol 33: 91-
95.
42. Nieman DC, Shanely RA, Luo B, Dew D, Meaney MP, et al. (2013) A 
commercialized dietary supplement alleviates joint pain in community 
adults: a double-blind, placebo-controlled community trial. Nutr J 12: 
154.
43. Thomas R, Williams M, Sharma H, Chaudry A, Bellamy P (2014) A 
double-blind, placebo-controlled randomised trial evaluating the effect 
of a polyphenol-rich whole food supplement on PSA progression in 
men with prostate cancer- the UK NCRN Pomi-T study. Prostate 
Cancer Prostatic Dis 17: 180-186.
44. Ahmed S, Wang N, Hafeez BB, Cheruvu VK, Haqqi TM (2005) Punica 
granatum L. extract inhibits IL-1β- induced expression of matrix 
metalloproteinases by inhibiting the activation of MAP Kinases and 
NAF-κB in human chondrocytes in vitro. J Nutr 135: 2096-2102.
45. Balbir-Gurman A, Fuhrman B, Braun-Moscovici Y, Markovits D, Aviram 
M (2011) Consumption of pomegranate decreases serum oxidative 
stress and reduces disease activity in patients with active rheumatoid 
arthritis: a pilot study. Isr Med Assoc J 13: 474-479.
46. Lundberg JO, Carlstrom M, Larsen FJ, Weitzberg E (2011) Roles 
of dietary inorganic nitrate in cardiovascular health and disease. 
Cardiovascular Research 89: 525-532.
47. Torregrosa-Garcia A, Avila-Gandia V, Luque-Rubia AJ, Abellan-Ruiz 
MS, Querol-Calderon M, et al. (2019) Pomegranate extract improves 
maximal performance of trained cyclists after an exhausting endurance 
trial: A randomised controlled trial. Nutrients 11: 721-735.
48. Trexler ET, Smith-Ryan AE, Melvin MN, Roelofs EJ, Wingfield HL 
(2014) The effects of pomegranate extract on blood flow and running 
time to exhaustion. Appl Physiol Nutr Metab 39: 1038-1042.
49. Roelofs EJ, Smith-Ryan AE, Trexler ET, Hirsch KR, Mock MG (2017) 
Effects of pomegranate extract on blood flow and vessel diameter after 
high-intensity exercise in young, healthy adults. European Journal of 
Sports Science 17: 317-325.
50. Urbaniak A, Basta P, Ast K, Woloszyn A, Kurianska-Woloszyn J, et al. 
(2018) The impact of supplementation with pomegranate fruit (Punica 
granatum L.) juice on selected antioxidant parameters and markers of 
iron metabolism in rowers. J Int Soc Sports Nutr 15: 35.
51. Overdevest E, Wouters JA, Wolfs KHM, Van Leeuwen JJM, 
Possemiers S (2018) Citrus flavonoid supplementation improves 
exercise performance in trained athletes. Journal of Sports Science & 
Medicine 17: 24-30.
52. Funk JL, Frye JB, Oyarzo JN, Kuscuoglu N, Wilson J, et al. (2006) 
Efficacy and mechanism of action of turmeric supplements in treatment 
of experimental arthritis. Arthritis and Rheumatism 54: 3452-3464.
53. Manning J, Roberts JC (2009) Analysis of catechin content of 
commercial green tea products. Journal of Herbal Pharmacology 3: 
19-32.
54. Doss MX, Potta SP, Hescheler J, Sachinidis A (2005) Trapping of growth 
factors by catechins: a possible therapeutical target for prevention of 
proliferative diseases. The Journal of Nutritional biochemistry 16: 259-
266. 
55. Cooper R, Morre DJ, Morre DM (2005) Medicinal benefits of green tea: 
Part I. Review of noncancer health benefits. Journal of Alternative and 
Complementary Medicine 11: 521-528.
56. Ahmed S, Wang N, Lalonde M, Goldberg VM, Haqqi TM (2004) Green 
tea polyphenol epigallocatechin-3-gallate (EGCG) differentially inhibits 
interleukin-1 beta-induced expression of matrix metalloproteinase-1 
and -13 in human chondrocytes. Journal of Pharmacology and 
Experimental Therapeutics 308: 767-773.
57. Ahmed S, Rahman A, Hasnain A, Lalonde M, Goldberg VM, et al. 
(2002) Green tea polyphenol epigallocatechin-3-gallate inhibits the 
IL-1 beta-induced activity and expression of cyclooxygenase-2 and 
nitric oxide synthase-2 in human chondrocytes. Free Radical Biology 
& Medicine 33: 1097-1105.
58. Ahmed S, Pakozdi A, Koch AE (2006) Regulation of interleukin-1 
beta-induced chemokine production and matrix metalloproteinase 2 
activation by epigallocatechin-3-gallate in rheumatoid arthritis synovial 
fibroblasts. Arthritis and Rheumatism 54: 2393-2401.
59. Adcocks C, Collin P, Buttle DJ (2002)  Catechins from green tea 
(Camellia sinensis) inhibit bovine and human cartilage proteoglycan 
and type II collagen degradation in vitro. J Nutr 132: 341-346.
60. Vankemmelbeke MN, Jones GC, Fowles C, Ilic MZ, Handley CJ, et al. 
(2003) Selective inhibition of ADAMTS-1, -4 and -5 by catechin gallate 
esters. Eur J Biochem 270: 2394-2403.
61. Singh R, Ahmed S, Malemud CJ, Goldberg VM, Haqqi TM (2003) 
Epigallocatechin-3-gallate selectively inhibits interleukin-1 beta-
induced activation of mitogen activated protein kinase subgroup c-Jun 
N-terminal kinase in human osteoarthritis chondrocytes. Journal of 
Orthopaedic Research 21: 102-109.
62. Ahmed S (2010) Green tea polyphenol epigallocatechin 3-gallate in 
arthritis: progress and promise. Arthritis Res Ther 12: 208.
63. Samuels J, Krasnokutsky S, Abramson SB (2008) Osteoarthritis: a tale 
of three tissues. Bulletin of the NYU Hospital for Joint Diseases 66: 
244-250. 
64. Malemud CJ, Islam N, Haqqi TM (2003) Pathophysiological 
mechanisms in osteoarthritis lead to novel therapeutic strategies. 
Cells, Tissues, Organs 174: 34-48. 
65. Heck AM, DeWitt BA, Lukes AL (2000) Potential interactions between 
alternative therapies and warfarin. Am J Health-System Pharmacy 57: 
1221-1227. 
66. Juge N, Mithen RF, Traka M (2007) Molecular basis for chemoprevention 
by sulforaphane: a comprehensive review. Cellular and Molecular Life 
Sciences 64: 1105-1127. 
67. Dinkova-Kostova AT, Kostov RV (2012) Glucosinolates and 
isothiocyanates in health and disease. Trends in Molecular Medicine 
18: 337-347.
68. Zakkar M, Van der Heiden K, Luong LA, Chaudhury H, Cuhlmann S, 
et al (2009) Activation of Nrf2 in endothelial cells protects arteries from 
exhibiting a proinflammatory state. Arteriosclerosis, Thrombosis and 
Vascular Biology 29: 1851-1857.
69. Chen WP, Bao JP, Hu PF, Feng J, Wu LD (2010) Alleviation of 
osteoarthritis by Trichostatin A, a histone deacetylase inhibitor, in 
experimental osteoarthritis. Molecular Biology Reports 37: 3967-3972.
70. Culley KL, Hui W, Barter MJ, Davidson RK, Swingler TE,  et al. (2013) 
Class I histone deacetylase inhibition modulates metalloproteinase 
expression and blocks cytokine-induced cartilage degeneration. 
Arthritis & Rheumatism 65: 1822-1830.
71. Kong JS, Yoo SA, Kim HA, Yea K, Ryu SH, et al. (2010) Inhibition of 
synovial hyperplasia, rheumatoid T cell activation, and experimental 
arthritis in mice by sulforaphane, a naturally occurring isothiocyanate. 
Arthritis & Rheumatism 62: 159-170.
Citation: Yanagisawa Y, Williams M, Sugino A, Spreeuw J, Thomas R (2021) The Effect of Boosting Polyphenol Intake in Breast Cancer Survivors on Arthralgia, Mood 
and Hot Flushes-A Pilot Real World Evaluation. J Nurs Women’s Health 5: 168. DOI: 10.29011/2577-1450.100068
10 Volume 5; Issue 01
J Nurs Womens Health, an open access journal
ISSN: 2577-1450
72. Moore LE, Brennan P, Karami S, Hung RJ, Hsu C, et al. (2007) 
Glutathione S-transferase polymorphisms, cruciferous vegetable 
intake and cancer risk in the Central and Eastern European Kidney 
Cancer Study. Carcinogenesis 28: 1960-1964.
73. Cornelis MC, El-Sohemy A, Campos H (2007) GSTT1 genotype 
modifies the association between cruciferous vegetable intake and the 
risk of myocardial infarction. American Journal of Clinical Nutrition 86: 
752-758. 
74. Brandenburg LO, Kipp M, Lucius R, Pufe T, Wruck CJ (2010) 
Sulforaphane suppresses LPS-induced inflammation in primary rat 
microglia. Inflammation Research 59: 443-450.
75. Megias J, Guillen MI, Clerigues V, Rojo AI, Cuadrado A, et al. (2009) 
Heme oxygenase-1 induction modulates microsomal prostaglandin E 
synthase-1 expression and prostaglandin E2 production in osteoarthritic 
chondrocytes. Biochem Pharmacol 77: 1806- 1813.
76. Kim HA, Yeo Y, Jung HA, Jung YO, Park SJ, et al. (2012) Phase 2 
enzyme induced suphoraphane blocks prostaglandin and nitric oxide 
synthesis in human articular chondrocytes and inhibits cartilage matrix 
degradation. Rheumatology 51: 1006-1016.
77. Young DA, Lakey RL, Pennington CJ, Jones D, Kevorkian L, et al. 
(2005) Histone deacetylase inhibitors modulate metalloproteinase 
gene expression in chondrocytes and block cartilage resorption. 
Arthritis Res Ther 7: 503-512.
78. Lopresti AL, Maes M, Maker GL, Hood SD, Drummond PD (2014) 
Curcumin for the treat of major depression: a randomised, double-
blind, placebo-controlled study. Journal of Affective Disorders 167: 
368-375.
79. Gomez-Pinilla F, Nguyen TTJ (2012) Natural mood foods: The actions 
of polyphenols against psychiatric and cognitive disorders. Nutritional 
Neuroscience 15: 127-133.
80. Letenneur L, Proust-Lima C, Le Gouge A, Dartigues JF, Barberger-
Gateau P (2007) Flavonoid intake and cognitive decline over a 10-year 
period. Am J Epidemiol 165: 1364-1371.
81. Craft LL, Perna FM (2004) The benefits of exercise for the clinically 
depressed. Primary Care Companion to the Journal of Clinical 
Psychiatry 6: 104-111.
82. Salmon P (2001) Effects of physical exercise on anxiety, depression 
and sensitivity to stress: a unifying theory. Clinical Psychology Review 
21: 33-61. 
83. Young SN (2007) How to increase serotonin in the human brain without 
drugs. Journal of Psychiatry & Neuroscience 32: 394-399.
84. Huang T, Lai J, Du Y, Xu Y, Ruan LM, et al. (2019) Current understanding 
of gut microbiota in mood disorders: An update of human studies. 
Frontiers in Genetics 10: 1-12.
85. Barton DL, Liu H, Dakhil SR, Linquist B, Sloan JA, et al. (2013) 
Wisconsin ginseng (Panax quinquefolius) to improve cancer-related 
fatigue: A randomized, double-blind trial, N07C2. Journal of the 
National Cancer Institute 105: 1230-1238. 
86. Marseglia L, Manti S, D’Angelo G, Nicotera A, Parisi E, et al. (2015) 
Oxidative stress in obesity: A critical component in human diseases. 
International Journal of Molecular Sciences 16: 378-400.
87. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW (1998) 
Validation study of a WOMAC: A health status instrument for measuring 
clinically important patient relevant outcomes to antirheumatic drug 
therapy in patients with osteoarthritis of the hip or knee. Journal of 
Rheumatology 15: 1833-1840.
88. Anderson J, Walker MB, Walker LG (2000) The Mood Rating Scale: 
A brief, acceptable, reliable and valid state measure of normal mood. 
Psycho-Oncology 9.
89. Walker LG, Walker MB, Ogston K, Heys SD, Ah-See AK, et al. (1999) 
Psychological, clinical and pathological effects of relaxation training 
and guided imagery during chemotherapy. British Journal of Cancer 
80: 262-268.
90. Simon JA, Chandler J, Gottesdiener K, Lazarus N, He W, et al. 
(2014) Diary of hot flashes reported upon occurrence: Results of a 
randomized double-blind study of raloxifene, placebo and paroxetine. 
Menopause 21: 938-944.
91. Thomas R, Richardson A (2004) The NICE guidelines on supportive 
and palliative care- implications for oncology teams. Clinical Oncology 
16: 420-424.
92. Kronenberg F (2010) Menopausal hot flashes: A review of physiology 
and biosociocultural perspective of methods of assessment. J Nutr 
140: 1380S-1385S.
93. Keep Healthy (2016) Hot flushes.
94. Whiteman MK, Staropoli CA, Langenberg PW, McCarter RJ, Kjerulff 
KH, et al. (2003) Smoking, body mass and flashes in midlife women. 
Obstetrics and Gynaecology 101: 264-272.
95. Doshi SB, Agarwal A (2013) The role of oxidative stress in menopause. 
Journal of Mid-Life Health 4: 140-146.
96. Quella SK, Loprinzi CL, Barton DL, Knost A, Sloan JA, et al. (2000) 
Evaluation of soy phytoestrogens for the treatment of hot flashes in 
breast cancer survivors: A North Central Cancer Treatment Group 
Trial. J Clin Oncol 18: 1068-1074.
97. Singh A, Holvoet S, Mercenier A (2011) Dietary polyphenols in 
the prevention and treatment of allergic diseases. Clinical and 
Experimental Allergy 41: 1346-1359. 
98. Kumazawa Y, Takimoto H, Matsumoto T, Kawaguchi K (2014) Potential 
use of dietary natural products, especially polyphenols, for improving 
type-1 allergic symptoms. Current Pharmaceutical Design 20: 857-
863.
99. Chirumbolo S (2014) Dietary assumption of plant polyphenols and 
prevention of allergy. Current Pharmaceutical Design 20: 811-839.
